Abstract The main objective of this study is to understand the bird preference on the different types of agroforestry management and the implication on the development of birdwatching as a potential ecotourism. The study was conducted at the agroforestry area of Gubugklakah Village, Malang Regency, East Java Province, Indonesia, from May to November 2016. Five observation sites were chosen: 1) agroforestry developed by ethno-conserving system; 2) agroforestry close to the national park; 3) agroforestry; 4) conventional agriculture area; and 5) houses area. Point Count was applied in this study by determining 5 sampling sites that separated 100-150 m. Survey was conducted once a week and observed every 15 minutes from 6.00 to 9.00 am. The species of bird that observed and heard were noted, identified and result of the field identification was stored in field book. The result shows that the highest Importance Value Index (IVI) was presented by Cave swiftlet and some species that specialized in farmland. Agroforestry area was showing more potential as the birdwatching spot compared to conventional agriculture area and houses area. In addition, agroforestry area showing a high Value of Interest (VOI) that represented a nativity on the birds settler and made it to be the suitable area for birdwatching activities.
INTRODUCTION *
Birdwatching is one of the most developed ecotourism activity in the world. It is the second popular outdoor tourism in USA that has an amazing development and unexpectedly contributes a great potential for the national economic development. The average revenue generated from birdwatching tourism reaches more than 50.000 USD per year [1] . In addition, other sector, such as transportation, is also predicted to be affected by this activity by reaching 7.6 billion USD. The annual economic benefit of five major birding locations in USA is estimated to reach up to 2.4-40 million USD [2] . Birdwatching could also escalate the species value, as estimated by Munn [3] that each of macaw bird in south Peru could obtain 22.500 to 165.000 USD for its lifetime. In addition, birdwatching offers profitable results both in the conservation and people perspective towards the birds. However, the utilization of bird diversity through birdwatching tourism is still not wellimplemented in Indonesia compared to hunting and trading activities as a long term utilization that is not conservative. These facts urge the bird diversity in Indonesia to be a permanent extinction for a long term period [4] .
On the other hand, the expansion of urban and agriculture area in Indonesia by forest clearing is directly threaten the birds, including its diversity [5] , regeneration, feed availability, and daily activities [6, 7] . The agroforestry system has long been known as an original Indonesian agriculture that concerned and emphasized the continuity of agriculture and forestry aspects. According to economical view, agroforestry system is firm, easy to adapt with the nature, competitive, and provides 80% of village revenue [8] . Agroforestry system has better conservation impact on the fauna diversity compared to agriculture system and monoculture forestry. As the multi-habitat landscape, agroforestry plays an important role on mini-ecosystem for some fauna, such as mammals, birds, reptiles, and invertebrates [8] . As much as 60% of bird species with various ecosystem role lives on the agroforestry area [9] . Moreover, there is an interesting tendency in which the birds prefer to live on the transition region between farmland and primary forest as illustrated by agroforestry, compared to other area, such as monoculture forest and active farmland [10, 11] .
The vegetation planted in agroforestry area consists of herbaceous plants and trees [9] that affected the diversity and visiting time of the birds [12] . We estimated that agroforestry system would provide habitat that is more dynamic than other artificial habitat, such as conventional agriculture or forest. An understanding on the distribution and variation of bird species is very important on supporting and developing birdwatching as one of the potential ecotourism, also maintaining the continuity of agroforestry system. Therefore, the main objective of this study is to reveal the bird preference based on agroforestry management and the implication on the potential development of birdwatching.
RESEARCH METHOD Study Area
Research area was located at the agroforestry area on Gubugklakah village (7'21'-7'31' south latitude and 110'10'-111'40' east longitude), Malang regency, East Java province, Indonesia. Study was conducted on May to November, 2016. Five observation sites were chosen to represent three different habitats, including agroforestry, houses area, and conventional agriculture area. All site research was located in village managed by PT. Perhutani Persero in cooperation with local people. The determination of agroforestry area was based on 3 criteria: 1) Sacred by the local people (agroforestry developed by ethno-conserving system); 2) Located on the edge of national park; 3) Managed regularly. As comparison, we also observed two locations that represented nonagroforestry management: 1) Conventional agriculture area; and 2) Houses area. Conventional agriculture area was mainly planted by monoculture sugar cane plantations, while houses area was consisted of houses located in the same area (Fig. 1) . Management area was illustrated by the classification into 4 vegetation types (Table1). 
Bird Survey and Vegetation Approach
We applied curve point method on this study. Each survey location was selected 5 point sites (r=20 m) and separated 100-150 m between each point. Survey was conducted once a week for 15 minutes started from 06.00-09.00 am as the most active time for the bird activities, in May 2016 until January 2017 [13] . We recorded all birds that were observed or heard on each site. We avoided working during rainy, cloudy, windy, or foggy situation. Birds that have no contact with the vegetation on the Point Count, but observed during the survey, were classified as Flying Through (FT) and Flying Over (FO). We used Nikon Aculon A30 8x25 binoculars to identify the bird species, digital camera Canon EOS 1100 D + 300 mm Canon lens to take the pictures, and Sony ICD-PX40 digital recorder to record the bird voice. We confirmed the bird voice by replaying and comparing the voice with the online database (http://xeno-canto.org).
Bird was observed on the multiple typevegetation. We classified the vegetation type that covered each site. Multiple type model on vegetation was estimated by: 1) Occupancyclassification, defined as possibilities for some certain species to live in each vegetation; and 2) Role of use, defined as possibilities for some species that was affected by specific plants.
Data Analysis
Total bird and bird species were analyzed descriptively by using Ms. Excel 2007 to formulize Importance Value Index (IVI). We evaluated the diversity and bird preference by using PAST software. Preference value for three study sites (conventional agriculture, houses, and agroforestry) was obtained by using bi plot analysis. We also designed the bird community as farmland and forest specialist according to the literature. Species that used to live in the forest (more than 50% of its lifetime) was categorized as forest bird. While species that used to live on the open vegetation (more than 50% of its lifetime), such as grass, agriculture area, and houses area, was categorized as farmland bird. Species that lives equally in two habitats, both in the forest and in the farmland, was categorized as generalist. The habitat type and tropic category were analyzed descriptively using Ms. Excel 2007.
We designed the bird community that represented in Value of Interest (VOI) as the birdwatching object with some certain range value (maximum value was 5). The valuation was formed by adding 1 point for each species that met the criteria as follows: 1) law protection [14] ; 2) IUCN conservation status was categorized as threatened (Vulnerable, Endangered, Critically Endangered), or Near Threatened [15] ; 3) CITES status [16] ; 4) endemic in Indonesia [17] ; and 5) value of the frequency of attendance. We classified the VOI in 5 ranges = A(4-5); B(3-3.9); C(2-2.9); D(1-1.9), and E(0-0.9). We projected that the high VOI would represent an interesting object for birdwatching tourism that developed in agroforestry system.
RESULT AND DISCUSSION Bird Observation
We recorded 3783 individual consisted of 67 species, 35 families, and 25 sampling sites. As much as 39% species from total species included as general classification in its vertical distribution. The result represented that most of observed birds could adapt with the wide range of habitat conditions. On the other hand, 16% species from total species lives on seedling-sapling habitat. This species often found on farmland, houses, and agroforestry. As much as 11% species lives on big trees, where it only found in agroforestry and forest. The high value was represented in Fly-over category (approximately 34%), including swiftlet and migratory birds (i.e. Sparrowhawk). Both of them fly in flocks. Sparrowhawk (Chinese Sparrowhawk Accipiter soloensis and Japanese Sparrowhawk Accipiter gularis) is an annual winter visitor [16] . Besides, Accipitridae was observed at FO condition, flew around in circles following the geothermal flow (soaring) [18] .
Cave Swiftlet Callocalia linchi has the highest Important Value Index (IVI), 0.32 (Fig. 2) . The result demonstrated that Cave Swiftlet takes an important role on the ecosystem of agroforestry in Gubugklakah. Cave Swiftlet usually forms flock, and often lives with other sympatric species. They usually visit the figs trees that fruitting [19] . Swiftlet still flies during the rain; this makes them different with other birds. In fact, rain would trigger insects to fly from the leaves of Ficus sp., and make Cave Swiftlet to be more concentrated [20] . During the bright weather, Cave Swiftlet flies low in circles within the open space above the agroforestry.
Sooty-headed bulbul Pycnonotus aurigaster was ranked on the second place for IVI (0.25). Most of their lives are spent in the agroforestry area [21] . Therefore, we estimated that Sootyheaded bulbul has adapted well with the availability of food in agroforestry area.
Bird Preference on Agroforestry System (Kurnianto et al)
[ Thus, it was supported by its classification as omnivorous that has a wide range of food, including fruits and insects [17] . The beak is adapted to hunt insects from perch and the behavior to form flock makes them potential on controlling agricultural pest. Pycnonotus aurigaster is adapted to hunt in a flock that supported by vocal communication [20] .
The fourth place of IVI rank was occupied by Brown Prinia Prinia polychroa, approximately 0.09. They belong to insectivores that lived in agricultural area [17] . On the other hand, the observation result shows a high IVI on Eurasian tree sparrow, a cosmopolitan species that adapted to live in human houses [17] . The other birds, such as Javan Munia, Striated Grassbird, Collared Kingfisher, Olive-backed Tailorbird, and Olive-backed sunbird, are easy to be found on the open space area, agriculture, and houses area. Another species, Pacific swallow, is recorded to be found in a large flock during the rainy season [17] .
Bird's Preference
The observation shows that houses and agroforestry area have a high preference value for some certain species (Fig. 3) . The houses area was inhabited by the population of Erasian tree sparrow Passer montanus that is known to be easily adapted with the human food [17] . Cave swiftlet is usually found in a large flock in the open space, such as conventional agriculture area and agroforestry area that applying ethnic conservation system. The basic of ethnicconserving system is sacred concept that respecting a tree (Ficus sp.) and graveyard area. Moreover, sacred area has long been known to take an important part on conserving the biodiversity around the world [22] , and indirectly conserved the high diversity of birds. Conventional agriculture and agroforestry area were mostly visited by farmland birds that hunting insects, such as Sooty-headed Bulbul and Brown Prinia. Interestingly, the preference result illustrated that agroforestry area close to forest was usually visited by several species of birds with different habitat specialization, including farmland, forest, and general (Fig. 4 & 5) .
The management area plays an important role on the habitat preference of birds on Gubugklakah. According to Figure 4 , almost all area supported the habitat expansion of farmland birds, although forest and generalist birds also found on those area. The fact that the agroforestry area close to natural forest was significantly affected the presence of three species of birds (specialized on the farmland, forest, and generalist), although the number of birds were higher in the agroforestry and other open space area. This presented the quality of bird that visited the agroforestry near the natural forest is much higher compared to the quantity itself. A significant improvement was occurred on the diversity of birds that presence in those area. In fact, the high diversity of bird is supported by the contrast of the habitat between natural forest and agroforestry area. On the other side, agroforestry system that applying ethnoconserving system represented less habitat contrast between figs tree and the agroforestry area. The facts show that contrast of habitat gives a significant effect on the intensity of vegetation and diversity [12, 23] .
Land Management and Birdwatching Potential
The development of birdwatching has to pay attention on the presence of native species that becomes a key character of an area [24] . Despite the fact that the area management by human is greatly affected the habitats of birds.
Agricultural intensification and settlement area play an important role in threatening the bird diversity in Indonesia [25] . The possibilities of conservation approach need to be considered by policy makers in order to maintain the existence of wild region. Several researchers already proposed some strategies to reduce the effect of agricultural expansion against wild region [23] . Traditional agroforestry system is a way to reduce the threat on the wildlife. Perennials combined with the short-term corps provide a suitable habitat for birds to do various activities, such as breeding, nesting, and hunting [8, 20, 26] . Nevertheless, the important value of birds that lives in agroforestry area has a potential to increase more, especially if it supported by birdwatching ecotourism. However, the development of birdwatching needs to be supported by in-depth approach towards the potential sites and native species.
The in-depth approach can be reached from the development on the concept of management and conservation [26] . In line with our study, we suggest the provision of guidance contains of bird classification and some potential spots as a guide on identifying the birds during the activity of birdwatching. A high Value of Interest (VOI), ranging from 2 to 2.9 (C), on conventional agriculture and houses area is caused by the raptor migration track that crossing those area.
Migration track crossed by Chinese Sparrowhawk and Japan Sparrowhawk is very interesting to be observed during the migration season [17] . During those special migration seasons, the bird observers could watch hundreds of eagle in the same time. That view is supported by the area condition that is more open than the agroforestry area. Agroforestry area generally has higher VOI than two other areas. In contrary with the conventional agriculture and houses area, agroforestry area has more species and higher number of birds that belong as native species. It is important to notice that case in order to maximize and develop the potential of birdwatching area that does not affected by the migration season. According to figure 4, the habitat contrast between natural forest and agroforestry invites more native birds to live in those area, such as Javan Hawk Eagle Nisaetus bartelsi that is endemic to Java. Agroforestry area combines the perennial habitat that tend to shade and consists of vegetables [12] .The high tree is suitable for Javan Hawk Eagle to perch and hunt its prey, such as rodentia among the vegetable farm.
Although it only has fewer quantity compares to other agroforestry area, it has a balance B and C, and also A criteria of VOI, that represented its capability on supporting the life of native species.
Agroforestry area, both ethnic-conserving and conventional system has a high VOI. It indicates that the location is potential to be developed as birdwatching sites. More importantly, the location has unique characters that enable the presence of native birds in a high quantity.
Although we do not discuss the detail of conventional agriculture, but agroforestry system is proven to protect more native biodiversity than the conventional system [9] . Our study provides important information about agroforesty system that could support the birdwatching opportunity. Therefore, conserving the agroforestry area is more recommended than broadening the area of conventional agriculture, because it could complement the needed between human and nature, including crops and wildlife. Management system is considered to be focused on conserving some specific habitats to maintain the dynamic and position of the species as the potential development of the local area.
CONCLUSION
Importance Value Index is relatively high on the Cave swiftlet and some species of birds that specialized on farmland. Preference value shows a different result for different species of birds and there is a trend that indicates the same habitat (agroforestry). Agroforestry area is more potential as an object of birdwatching compared to conventional agriculture and houses area. The interesting part of conventional agriculture and houses area is its role as an annual migration track. The high balance of VOI value in agroforestry area near the natural forest indicates that this region is recommended as a spot for birdwatching, due to the native birds.
